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1.1 $D$ $Za\dot{m}$ki $D,$ $D^{2},$ $D_{:}^{3}$
-F Noethenian topologies family $\text{ }$ $C\subseteq E\cross \mathrm{Y}$
.
$a\in E$ $C(a)=\{y\in \mathrm{Y}:\mathrm{P}(a,y)\in C\}$
$Z\mathrm{O})$ $f$ : $D^{n}arrow D^{m}$ $f(x)=(f_{1}(x), \cdots, f_{m}(x))$
$f_{i}$ constant $f$ $D^{n}$
$x_{\dot{\iota}}=x_{j}$
$Zl)C\subseteq D^{n}$ $\pi$ : $D^{n}arrow D^{m}$
$F\subset\overline{\pi(C)}$ $\pi(C)\supseteq\overline{\pi(C)}\backslash F$
$Z\mathit{2})D$ $C\subseteq D^{n+1}$ $N$
$a\in D^{n}$ $C(a)=D$ $|C(a)|<N$
$Z\mathit{3})dim(D^{n})\leq n$ . $C\subseteq D^{n}$ closed $T_{i,j}$
$i$ $j$ $D^{n}$
$C\cap T_{i,j}$ $\geq dim(C)-1$
.
$\overline{\pi(C)}$ $\pi(C)$ Noethe an topology
$D$ complete
Zl)&
$C\subseteq D^{n}\cross D^{m}$ $a\in D^{n}$ $f$ : $xarrow(a, x)(x\in D^{m})$
$C$ closed $C(a)$ closed
1213 2001 6-18
6
1.2 L\mbox{\boldmath $\alpha$} AD-. (singleton)
L3 $X$, Y $X\cross \mathrm{Y}$
1.4 $D^{n}$




1.6 $E\subseteq D^{n}$ $C\subseteq E\cross D$
$a\in E$ $C(a)$ $F\subseteq E$
$a\in E\backslash F$ $C(a)$
1.7( ) $C_{1},$ $C_{2}\subseteq D^{n}$
$d_{1},$ $d_{2}$ $C_{1}\cap C_{2}$
$d_{1}+d_{2}-1$
1.8 $\pi$ : $D^{n}arrow D^{k}$ $C\subseteq D^{n}$
1. $\overline{\pi(C)}=D^{k}$ $dim(C)\geq k$
2. $a\in D^{k}$ $\pi^{-1}(a)\cap C$ $dim(C)\leq k$
1.9 $dim(D^{n})=n$ .
1.10
1J1 $f$ : $D^{n}arrow D^{k}$ $C\subseteq D^{n}$ $f$ \sigma
$C$ generically finite to one $F\subset\overline{f(C)}$
$a\in f(C)\backslash F$ $f^{-1}(a)\cap C$
1J2 $C\subseteq D^{n}$ $\pi$ : $D^{n}arrow D^{n-1}$
$a\in\pi(C)$ ( $\pi^{-1}(a)\cap C$ $\pi$ $C$ generically
finite to one
1.13 $C\subseteq D^{n}$ $C$ generically
finite to one $\pi$ : $D^{n}arrow D^{n-1}$ $\text{ }$
7
1.14 $C\ovalbox{\tt\small REJECT} D^{n}$ $dim(C)\ovalbox{\tt\small REJECT} k$ $C$
genetically finite to one $\pi\ovalbox{\tt\small REJECT} D^{7}arrow D^{k}$ $\pi(C)\ovalbox{\tt\small REJECT} D^{1}$
1.15 $C\subseteq D^{n},$ $C’\subseteq D^{m}$
1. $dim(C\cross C’)=dim(C)+dim(C’)$ .
2 $\overline{\backslash }$} $\pi$ : $D^{n}arrow D^{n-1}$ $C$ genetically finite to one $dim(C)=$
$dim(\overline{\pi(C)})$
3. $\pi$ : $D^{n}arrow D^{m}$ $C\subseteq D^{n}$ $dim(\pi(C))\leq$
$dim(C)$
1.16 $D_{1}$ $D^{k}$ $E$ $D_{1}\cross D^{m}$
$D_{1}$ $F_{1}$ $a\in D_{1}-F_{1}$
$E(a)$ $dim(E)-dim(D_{1})$
1.12 1J5 3 [Mar] [H-Z]





2.1 $A\subseteq D^{n}$ constructible $A$ boolean com-
bination
2.2 comtmctible set $\bigcup_{i=1}^{m}F.\cdot\backslash E_{i}$
$F_{i},$ $E_{1}$. $F_{\dot{\iota}}$ $E_{i}\subset F_{i}$
2.3(Quantifier Elimination) $A\subseteq D^{n+1}$ constructible set
$\pi:D^{n+1}arrow D^{n}$ $\pi(A)$ constmctible set
2.4(Strong minimality) $A\subseteq D^{n+1}$ constructible set
$N$ $a\in D^{n}$ $|C(a)|<N$
$|D\backslash C(a)|<N$
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$D$ first order structure
$\text{ }$ universe $D$ $C\subseteq D^{n}(n=$
$1,2,3,$ $\cdots)$ $n$-arry relation symbol $\mathrm{I}$ interpretation
$C$ $C$
quantifier elimination ! structure definable set ! con-
structible set $\text{ }$ $D$ strongly minimal structure $\text{ }$
constructible set Morley rank $\text{ }$
$A$ constructible set $dim(A)$ $A$
( $dim(A)=dim(\overline{A})$
2.5 $A$ constmctible $\mathrm{A}\mathrm{a}$ $dim(\overline{A}\backslash A)<dim(A)$
2.6 constmctible set $A$ ( $RM(A)=dim(A)$





$F_{m}$ –$A$ $F_{i}\cap A$
$A$
2.7 constructible set $A$ Morley degree $A$ {
Zariski
( first order structure $D$ elementary extension $D^{*}$
2.8 $D^{*}$ $D$ elementary extension $\text{ }$
1. $C$ $D^{n}$ ( relation symbol) $C\subseteq D^{n}$ (
$C(D^{*})$ $D^{*n}$ 0-closed set
2. $A$ $D^{*}$ $D^{*n}$ $A$ -closed set $C(a)$
$\text{ }$
$C$ $D^{*m+n}$ 0-closed set $a\in A^{m}$
2.9 D*( basic closed set




$\pi$ : $D^{n}arrow D^{m}$ $C\subseteq D^{n}$
saturate $\text{ }$ $D$ elementary extension $D^{*}$ $\text{ }$
$c\in C(D^{*})$ $c\in C$ $C\subseteq D^{n}$ $C$ 0-closed
$c\in C$ $C_{c}^{\pi}=\{a\in C:\pi(c)=\pi(a)\}$ $\pi$ $c$ $C$
fiber
$D$ strongly minimal Morley rank sum formula ,
$c\in C$ generic over 0
generic $c$ $D^{*n}$
3.1 (Generic Fibers Lemma) $c\in C$ generic generic
fiber $C_{c}^{\pi}$
$dim(C_{c}^{\pi})=dim(C)$ -diyn$(\pi(C))$
Morley rank sum formula [Mar] [Mar]
Morley rank
Morley rank
3.2 $\sigma$ : $D^{n}arrow D_{\text{ }^{}n-1}\tau$ : $D^{n-1}arrow D^{m}$ $C\subseteq D^{n}$
$\overline{\tau(\overline{\sigma(C)})}=\overline{\tau\sigma(C)}$ .
proof of Generic Fibers Lemma:
case 1: $m=n-1$
$F=$ {$x\in D^{n-1}$ : $\pi^{-1}(x)\cap C$ infinite} $F$
$F=\pi(C)$ $C=D\cross F$ fiber 1
$dim(C)=dim(F)+1$




$n$ $\pi$ \pi =\mbox{\boldmath $\tau$}\sigma $\sigma$ : $D^{n}arrow D^{n-1},$ $\tau$ :
Dn-l\rightarrow Dm $F=$ {$x\in D^{n-1}$ : $\sigma^{-1}(x)\cap\cdot C$ infinite}
$F$















$E=D\cross\sigma(E)$ $\sigma(E)$ $\sigma(E)\subseteq F$ $\sigma(c)$-closed
$(\sigma(C))_{\sigma(c)}^{\tau}$ $\sigma(E)$ $(\sigma(C))_{\sigma(c)}^{\tau}$
( $\overline{(\sigma(C))_{\sigma(c)}^{\tau}}=(\overline{\sigma(C)})_{\sigma(c)}^{\tau}$ )
$F$ $\sigma(E)$ $F_{0}$ $\tau(F_{0})$ $\pi(c)$
$\pi(c)$ $\pi(C)$ generic point $\tau(F_{0})$ $\pi(C)$
dense $\overline{\pi(C)}=\overline{\tau(F_{0})}$ $d\in F_{0}$ $F_{0}$ $\mathrm{g}\mathrm{e}\mathrm{n}\mathrm{e}\mathrm{r}\mathrm{i}\mathrm{c}_{\text{ }}\tau(d)=\pi(c)$
diyyr $((F_{0})_{d}^{\tau})=clim(F_{0})-dim(\pi(C))$ .
$\sigma(E)\subseteq(F_{0})_{d}^{\tau}$





fiber $C\ovalbox{\tt\small REJECT}$ $\ovalbox{\tt\small REJECT}$ (\sigma (C)) c
3.3 generic fiber $dim(C)-dim(\pi(C))$
Proof.$\cdot$ [Mar] $l=dim(\pi(C))$ 1.14
$\overline{\pi(C)}$ generically finite to one $\tau$ : $D^{m}arrow D^{l}$ $\text{ }$ generic
$b\in\tau\pi(C)$ $\tau^{-1}(b)$ $(\tau\pi)^{-1}(b)$ $\pi$ fiber
17 $(\tau\pi)^{-1}(b)$
$dim(C)+dim(\{b\}\cross D^{n-l})-n=dim(C)-dim(\pi(C))$
generic fiber -\Re fiber




3.4 $F\subset C$ $c\in C\backslash F$
$dim(C_{c}^{\pi})\geq dim(C)-dim(\pi(C))$ .
Proof.$\cdot$ 1.16 $D_{1}=\overline{\pi(C)}\subseteq D^{m}$ $C$ $D_{1}\cross D^{n-m}$
1J6 $F_{1}\subset D_{1}$
$a\in D_{1}\backslash F_{1}$ $dim(C(a))\geq dim(C)-dim(D_{1})$
$F=\pi^{-1}(F_{1})\cap C$ $F$ $\pi(C)\backslash F_{1}$







3.5 $D$ complete $Za\ovalbox{\tt\small REJECT} ski$ $\pi\ovalbox{\tt\small REJECT} D^{n}arrow D^{m}$




Generic Fibers Lemma $\text{ }$
case 2: $m<n-1$




\sigma (Cc\pi )=(\sigma (C))\mbox{\boldmath $\tau$}\sigma (
$dim(\sigma(C_{c}^{\pi}))\geq dim(\sigma(C))-dim(\pi(C))$
1) $\sigma|C$ fiber $dim(C)=dim(\sigma(C))+1$
$dim(C_{c}^{\pi})=dim(\sigma(C_{c}^{\pi}))+1$
2) $\sigma|C$ fiber $dim(C)=dim(\sigma(C))$
$dim(\sigma(C_{c}^{\pi}))\leq dim(C_{c}^{\pi})$





4.1 $\pi$ : $D^{n}arrow D^{m}$ $C\subseteq D^{n}$ (
) $\pi|C$ fiber





$F’$ $\sigma^{-1}(a)\cap C$ $F=\sigma^{-1}(F’)\cap C$
case2: $m<n-1$
$n$ $\pi$ \pi =\mbox{\boldmath $\tau$}\sigma $\sigma$ : $D^{n}arrow D^{n-1},$ $\tau$ :
Dn-l\rightarrow Dm
$c\in C$ $C_{\mathrm{c}}^{\pi}$ $C_{c}^{\sigma}$




$\overline{\sigma(C)}\backslash G$ $(\overline{\sigma(C)})_{d}^{\tau}$ 1.12
$H\subset\overline{\sigma(C)}$ $a\in\sigma(C)\backslash H$ $\sigma^{-1}(a)\cap C$
$F’=G\cup H$ $F’\subset\overline{\sigma(C)}$ $\overline{\sigma(C)}$
$F’$ $F=\sigma^{-1}(F’)$
$\pi$ : $D^{n}arrow D^{m}$ $C\subseteq D^{n}$
$k$ $C_{k}=\{a\in C:dim(C_{a}^{\pi})\geq k\}$
$k$ $C_{k}$ (Shafarevich [Sh, $\mathrm{p}61$ ]
) Zariski
4.2 $k$ $C_{k}$ generic fiber
(fiber )
Proof.$\cdot$ $c\in C$ generic Generic Fibers Lemma $dim(C_{c}^{\pi})=$
$dim(C)-dim(\pi(C))$ $l=dim(C)-dim(\pi(C))$
$a\in C$ $dim(C_{a}^{\pi})=k<l$ $C_{k+1}=\{c\in C$ :
$dim(C_{c}^{\pi})\geq k+1\}\subset C$
$C_{k+1}$ 0-definable $C_{k+1}$ generic $c$
4.3 $C\supseteq D^{n+m}$ $k$ $\{a\in$
$D^{m}$ : $dim(C(a))\leq k\}$ 0-definable
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Proof.$\cdot$ $C(a)\subseteq D^{n}$ $k<n$ $k$
$dim(C(a))\leq k$ $\pi$ : $D^{n}arrow D^{k}$
$\pi|C(a)$ fiber
$dim(C(a))=r\leq k$ 1J4 $C(a)$ fiber
$\sigma$ : $D^{n}arrow D^{r}$ $\sigma$ $\pi$ : $D^{n}arrow D^{k}$ $\tau$ : $D^{k}arrow D^{r}$
$\pi$ fiber 18
$N$ $a\in D^{m}$
$\pi|C(a)$ fiber fiber $N$
$\pi$ $(x_{1}, \cdots, x_{n})arrow(x_{1}, \cdots, x_{k})$ $C(a)=\{b\in D^{n}$ :
$(a, b)\in C\}$ $\pi|C(a)$ fiber
$d\in D^{k}$ $C(ad)\subseteq D^{n-k}$ $C(ad)$
$x_{i}$ $(k+1\leq i\leq n)$ $Z1$ )
$ade\in D^{n+m-1}$ ( $e\in D^{n-k-1}$ ) $C(ade)$
$N$ ( $N$ $C$ )
$ad$ $C(ad)$ $N^{n-k}$
0-definable
$C_{a}^{\pi}=\{(b, \pi(a))\in D^{n} : b\in C(\pi(a))\}$ $C_{k}$ 0-definable




$D$ complete ( ) $C$
$C_{k}$ [Mar] complete
complete Zariski generic fiber fiber
4.4 $D$ compete Zariski ( $C\subseteq D^{n}$ $\pi$ :





$C\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \mathrm{U}\ovalbox{\tt\small REJECT}_{\backslash }$ ( $F_{\mathit{1}_{\rangle}}^{1}F2$ ) $dim(C\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} k$
$a\in\pi^{-1}(\pi(\{b\in F_{1} : dim((F_{1})_{b}^{\pi}\geq k\})\cup\pi(\{b\in F_{2} : dim((F_{2})_{b}^{\pi}\geq k\}))$ .
$\{b\in F_{i} : dim((F_{i})_{b}^{\pi}\geq k\}$




$k\geq l+1$ $k$ [
$A=C_{l+1}$ $\text{ }A$ 0-definable constructible $C$
generic point $\overline{A}$ $C$
$k$ $(\overline{A})_{k}$
$k\geq l+1$ $k$ $(\overline{A})_{k}=C_{k}$
Shafarevich [Sh, $\mathrm{p}61$ Theorem 7]
complete
4.5 $D$ complete Za ski $C\subseteq D^{n}$
$\pi$ : $D^{n}arrow D^{m}$
1. $a\in\pi(C)$ $dim(\pi^{-1}(a)\cap C)\geq dim(C)-dim(\pi(C))$ .
2. $\pi(C)$ $U$ $a\in U$
$dim(\pi^{-1}(a)\cap C)=dim(C)-dim(\pi(C))$ .
Proof.$\cdot$ 1. $C_{a}^{\pi}=\pi^{-1}(\pi(a))\cap C$
2. $\{a\in C : dim(\pi^{-1}(\pi(a))\cap C)>dim(C)-dim(\pi(C))\}$
$C$ completeness {$b\in\pi(C)$ : $dim(\pi^{-1}(b)\cap C)>$
$dim(C)-dim(\pi(C))\}$ $\pi(C)$
Shafarevich [Sh, $\mathrm{p}61$ Theorem 8] projective variety
(projective complete )
4.6 $D$ complete $Za\dot{m}ki$ $C\subseteq D^{n}$ $\pi$ :




Proof.$\cdot$ $a\in\pi(C)$ $dim(\pi^{-1}(a)\cap C)=k$
$C= \bigcup_{1\leq i\leq t}C_{i}$ $C$ ( )
$D$ complete $\pi(C_{i})$ $\pi(C)$
$i$ $\pi(C)=\pi(C_{i})$ $C=C_{1}\cup\cdots\cup C_{s}\cup$
$C_{s+1}\cup\cdots\cup C_{t}$ $1\leq i\leq s$ $\pi(C)=\pi(C_{i})$ $s+1\leq j\leq t$
$\pi(C)\subset\pi(C_{j})$
$\mathrm{Y}=\pi(C)$ $\mathrm{Y}’=\mathrm{Y}\backslash \bigcup_{s+1\leq j\leq t}\pi(C_{j})$ $C’=\pi^{-1}(\mathrm{Y}’)\cap C$
$C’$ $C$ $1\leq i\leq s$ $C_{i}’=C_{i}\cap\pi^{-1}(\mathrm{Y}’)$
$C_{i}’$ $C_{i}$ $C’= \bigcup_{1\leq i\leq s}$ C( $(\supseteq$
$a\in C’$ $a\in\pi^{-1}(\mathrm{Y}’)$ $a \in\bigcup_{1\leq i\leq s}C_{i}$ $\supseteq$
) $1\leq i\leq s$ $\pi(C_{i}’)=\mathrm{Y}’$
$m_{i}= \min\{dim(\pi^{-1}(a)\cap C_{i}’ : a\in \mathrm{Y}’\}=\min\{dim(\pi^{-1}(a)\cap C_{i}$ : $a\in$
$\mathrm{Y}’\}$ $m_{i}=dim(C_{i})-dim(\pi(C))$ $m_{i}$
$\mathrm{Y}’$ $U_{i}$ $U=\cap U_{i}$
$b\in \mathrm{Y}’$ $\pi^{-1}(b)\cap C’=\bigcup_{1\leq i\leq s}\pi^{-1}(b)\cap C_{i}’$ $\pi^{-1}(b)\cap C’$
$k$ $k= \max_{1\leq i\leq s}m_{i}$ $1\leq i_{0}\leq s$
$m_{i_{0}}=k$ $b\in U$ $dim(\pi^{-1}(b)\cap C_{i_{0}}’)=k$
$b\in \mathrm{Y}$ ( $dim(\pi^{-1}(b)\cap C_{i_{0}}’)=k$
( $Z=\{b\in \mathrm{Y} : dim(\pi^{-1}(b)\cap C_{i_{\mathrm{O}}}’)\geq k\}$ $Z$
$Z=\{b\in \mathrm{Y} : dim(\pi^{-1}(b)\cap C_{i_{0}}’)=k\}$ $U$ $\overline{U}=\mathrm{Y}$
)
$b\in \mathrm{Y}$ $\pi^{-1}(b)\cap C=$
$\bigcup_{1\leq i\leq s}\pi^{-1}(b)\cap C_{i}$ $dim(\pi^{-1}(b)\cap C_{i})\leq k_{\text{ }}dim(\pi^{-1}(b)\cap C_{i_{0}})=k$
$\pi^{-1}(b)\cap C$ $b\in \mathrm{Y}$
$\pi^{-1}(b)\cap C=\pi^{-1}(b)\cap C_{i_{0}}$ $C=C_{i_{0}}$
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